PAT-NO: JP403274736A 

DOCUMENT- IDENTIFIER: JP 03274736 A 

TITLE: FIELD-EFFECT TRANSISTOR AND 
MANUFACTURE THEREOF 

PUBN-DATE: December 5, 1991 



I NVENTOR - I NFORMAT I ON : 
NAME 

TOKUNAGA, KAZUNAO 



AS S I GNEE - I NFORMAT I ON : 
NAME 

NEC KANSAI LTD 



APPL-NO: JP02074318 
APPL-DATE: March 23, 1990 



COUNTRY 
N/A 



INT-CL (IPC): H01L021/338, H01L029/50 , H01L029/812 
US -CL- CURRENT: 438/571, 438/FOR.423 



ABSTRACT : 

PURPOSE: To lower capacitance between a gate and a 
source and between the 

gate and a drain while stabilizing interface 
characteristics by forming 

structure in which a section near a gate electrode is 
formed in space having a 

dielectric constant of 1 and an insulating film is not 
formed directly onto the 

surface of a compound semiconductor such as GaAs . 

CONSTITUTION: A gate electrode 2 and an SiO<SB>2</SB 
film 3 are formed onto 

a semiconductor substrate 1, and the gate electrode 2 i 
brought to a state in 



which the gate electrode 2 is projected from the 
SiO<SB>2</SB> film 3. A first 

insulating film 4 is formed, patterning is conducted by a 
photo -r sist(PR ) 5 , 

and the SiN film 4 exposed through dry etching is removed. 
The SiO<SB>2</SB> 

film 3 is removed completely. An AuGe Ni film 6 is 
evaporated, the PR 5 is 

combined and lift-off treatment is executed, and alloying 
is conducted, thus 

forming an ohmic electrode 7 and a gate electrode A. A 
second insulating film 

8 is shaped by using a low-pressure CVD method in which 
reactant molecules 

having short- mean free paths are projected vertically on 
the GaAs substrate 1. 

Consequently, a sealed space 9 is formed in a region under 
the SiN film 4. 

Lastly, a source electrode 10 and a drain electrode 11 are 
formed onto the 

ohmic electrode 7, thus completing an FET. 
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DISCLOSURE TEXT: 

In the proposed recess-gate structure, the 
semiconductor 

substrate, with an n-type channel and an n+ contact 
layer on top of 

it, is covered with a nitride layer serving as 
passivation and, after 

patterning, as mask for an isotropic recess etching 
process which 

results in well-controlled self -alignment distances 
between the gate 

and the recess also for sub-micron gate lengths. The 
proposed 

recess-gate structure is shown in the figure. The 
fabrication starts 

with a buried p-layer, an n-type channel layer, an n+ 
contact layer, 

grown, for example, by molecular beam epitaxy. The 
whole structure 

is then covered with a layer of Si3N4 . 
Before the deposition of the 

gate, the recess is obtained in two steps: After 
applying and 

patterning a layer of photoresist, the Si3N4 is first 
etched by 

reactive ion etching thereby transferring the resist 
pattern 

vertically into the nitride; then the actual recess in 
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the 

semiconductor (e.g., GaAs) is isotropically etched 
using the nitride 

as etching mask. The amount of under-etching 
determines the 

alignment distance between gate and recess. Before the 
evaporation 

of the gate metal, the resist lift-off profile is 
widened by etching 

in oxygen. This results in a self -aligned overlap of 
the gate metal 

to the recess which leads to a reduction in gate 
resistance and 

allows device optimization. 
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